Background and Purpose-In-hospital strokes (IHSs) are potential candidates for thrombolysis. We analyzed the treatment procedures, safety, and efficacy of intravenous tissue plasminogen activator (IV-tPA) in IHSs compared with out-of-hospital strokes (OHSs). Methods-This study was based on a multicenter prospective registry of patients treated with IV-tPA divided into IHSs and OHSs. We recorded intrahospital delays and stroke outcomes. 
I nformation on stroke occurrence in hospitalized patients is limited. Some studies found that in-hospital strokes (IHSs) represent 6.5% to 15% of all first strokes. 1, 2 Thrombolysis could be performed earlier in IHSs because prehospital delays are avoided. However, delays in recognition and assessment are common. Different causes might explain these delays, such as associated comorbidities, absence of specific training in the recognition of stroke, treatment options among referring physicians, and the complexities of hospital practice. 3 Risk factors for IHS include specific procedures, previous medical disorders, especially cardiac diseases, previous stroke or transient ischemic attack, and withdrawal of antithrombotic drugs during hospitalization. 3 Information on thrombolysis in IHSs is limited. We performed a prospective study to assess the procedures, safety, and efficacy of thrombolysis in IHS compared with out-hospital stroke (OHS).
Patients and Methods
Consecutive acute stroke patients treated with intravenous tissue plasminogen activator (IV-tPA) at 4 stroke units (SUs) that share a common extrahospital stroke code from January 2004 to July 2007 were prospectively registered. IHSs were those occurring in hospital. OHSs were those occurring outside the hospital. Patients received IV-tPA as a standard 0.9-mg/kg dose within 3 hours of stroke onset.
Stroke onset was defined as the last time the patient was known to be without neurologic deficit. On admission for OHS or as soon as the neurologist was advised for IHS, a neurologic examination and cranial computed tomography (CT) scan were performed. Stroke severity according to the National Institutes of Health Stroke Scale score 4 was assessed at baseline, 2 and 24 hours, and 7 days.
Covariables included age, sex, risk factors, stroke etiology, blood glucose, and systolic arterial blood pressure. Previous antiplatelet agents or anticoagulants were registered. In cases of previous anticoagulant treatment, thrombolysis was performed only when the following conditions were met: (1) fractionated low-molecularweight heparin given at prophylactic doses; (2) oral anticoagulants with a pretreatment international normalized ratio Ͻ1.7; and (3) IV unfractionated heparin when the first measurement of activated partial thromboplastin time before IV-tPA was normal. We recorded the following times: stroke onset to door, stroke onset to treatment, door to CT, CT to treatment, and door to treatment.
Significant neurologic improvement was defined as previously reported. 5 Good functional outcome was defined as a score of 0 to 2 on the Modified Rankin Scale after 90 days. 6 A posttreatment CT scan was performed after 24 hours or in case of neurologic deterioration. Symptomatic intracerebral hemorrhage was defined as a local or remote parenchymal hemorrhage type 2 combined with neurologic deterioration of 4 points or more on the National Institutes of Health Stroke Scale from baseline. 7 
Statistical Analysis
Analyses were performed with SPSS 11. Table 2 ). Fifty percent of IHSs and only 3.3% of OHSs were treated within 90 minutes (PϽ0.0001). In IHS, stroke onset was actually seen by a witness in 25 patients, and in these patients, the mean time in contacting the neurologist was 17.6Ϯ19.4 minutes. Patients were treated at the SU (IHSϭ43.4%, OHSϭ47.7%), Emergency Department (IHSϭ23.3%, OHSϭ45.2%), or in- 
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tensive care unit (IHSϭ33.3%, OHSϭ7.1%). Patients were treated in the intensive care unit only when no bed was available in the SU or the Emergency Department. Favorable outcome was similar in both groups (IHSϭ55.6%, OHSϭ55%). There was no difference in significant neurologic improvement, symptomatic intracerebral hemorrhage rate, and mortality (Table 3) .
Discussion
A narrow time window is the major factor in restricting thrombolysis to 2% to 15% of all strokes. 8, 9 Extrahospital stroke codes have reduced prehospital and in-hospital delays. 10 -12 Specific stroke code protocols have improved the efficiency of in-hospital care, 13 but these protocols include only Emergency Department procedures for OHS. This study compared patient characteristics, delays, efficacy, and safety of IV-tPA in both groups. Baseline characteristics were similar except for a greater proportion of diabetes, atrial fibrillation, and cardiac failure in IHS. This fact is not surprising, because they were actually in the hospital owing to different diseases. However, stroke etiology was similar in both groups. Cardioembolic stroke was strikingly high, specially in IHS.
Time management was different. Stroke-onset-to-CT and onset-to-treatment times were significantly lower in IHS because they avoid prehospital delays. Fifty percent of patients were treated within 90 minutes, a large proportion in comparison with OHS (3.3%) or findings from the SITS-MOST study (10.6%). 7 However, in-hospital delays (door to CT, CT to treatment, and door to treatment) were significantly longer. Stroke onset was witnessed in the majority of IHSs, but there was a significant delay in contacting the neurologist. This delay could explain the longer onset-to-CT time. The longer CT treatment time could be explained by the delay produced when looking for a place to treat IHS when the SU had no vacancies, because it is difficult to treat already hospitalized patients in the Emergency Department.
Treatment efficacy was similar between groups and to those reported previously. 5, [7] [8] [9] IHSs were treated earlier, and this might have implied a better outcome. It is possible that the patients' major comorbidities attenuated this presumed better outcome. IHS patients were more frequently receiving antithrombotic or anticoagulant treatment. However, they had no symptomatic intracerebral hemorrhage.
In summary, thrombolysis in IHS is safe and effective. Efforts should be made to improve in-hospital management to minimize avoidable delays and obtain better results.
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